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Specification 

1. Title of the invention 

METHOD FOR ANAEROBIC DIGESTION OF SLUDGE 

2. Patent Claims 

A method for anaerobic digestion of sludge characterized in that when excess sludge 
generated in sewage treatment by an active sludge process, mainly sludge composed of 
microorganisms, is subjected to an anaerobic digestion treatment, a high-voltage pulse is applied 
to the sludge prior to the anaerobic digestion treatment. 
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3. Detailed Description of the Invention 

(Field of Industrial Utilization) 

The present invention relates to a method for effectively conducting anaerobic digestion 
of excess sludge generated in sewage treatment by an active sludge process, mainly sludge 
composed of microorganisms. 

(Prior Art Technology) 

A large amount of initially precipitated sludge and excess sludge is generated in sewage 
treatment conducted by a typical active sludge process. Those sludge types have a very high 
content of water, and dewatering thereof with filters is difficult. For this reason, they were both 
difficult to discard and to use. Accordingly, the so-called anaerobic digestion treatment is often 
used, this treatment being conducted to decompose the sludge biochemically by using 
microorganisms, thereby reducing the amount of solids, and to use effectively the methane gas 
produced in the process. However, with the conventional anaerobic digestion treatment, the 
efficiency is very poor. Thus, the VS (organic substances) decomposition ratio is about 50-55% 
even after about 30 days of retention in standard normal-temperature digestion, that is, at a 
digestion temperature of about 37°C. The excess sludge composed mainly of microorganisms is 
especially difficult to decompose by anaerobic digestion. 

Various attempts have been made to improve the method for anaerobic digestion of 
sludge that has poor efficiency. In the representative improved method, the sludge is subjected to 
a certain pretreatment prior to anaerobic digestion in order to destroy the cell walls of the 
microorganisms present in the sludge, this pretreatment being conducted by ultrasound treatment 
(Japanese Patent Application Laid-open No. S58-76200) or by applying pressure with methane 
and then reducing pressure (Japanese Patent Application J^aid-open No. S56-40497). 

(Problems Addressed by the Present Invention) 

It is an object of the present invention to provide a highly efficient method of anaerobic 
digestion of sludge which is improved by employing a novel means completely different from 
the aforementioned conventional pretreatment methods. 

(Means to Solve the Problems) 

The method of anaerobic digestion of sludge provided by the present invention is 
characterized by a high-voltage pulse applied to the sludge prior to the anaerobic digestion 
treatment. 

If a high-voltage pulse is applied to the sludge, a major portion of the electric energy is 
applied to the cell walls of microorganisms present in the sludge; this energy is converted into a 
membrane compression energy, and the cell walls are destructed. As a result, soluble proteins, 
sugars, and nucleic acids, and the like, mainly composed of cytoplasm are eluted to the outside 
of the cells and are rapidly subjected to anaerobic digestion. 
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Specific characteristics of high- voltage pulses necessary (or advantageous) for causing 
the aforementioned destruction of microorganism cell walls differ, depending on the 
concentration of microorganisms in the sludge which is to be treated and the concentration of co- 
present inorganic electrolytes, but are generally within the following ranges: 

Electric field intensity in the treated sludge: 5 to 50- kV/cm. 

Pulse width: not less than 100 jisec (preferably 200-1000 usee or more). 

The pulse shape is preferably a square shape, but this shape i; not limiting. Further, 
electrolysis of the sludge can occur under certain application conditions of high-voltage pulses, 
but this only increases the power consumption and is meaningless from the standpoint of 
destructing the cell walls. Therefore, it is desirable that the application of pulses equivalent to a 
continuous current mode which causes electrolyses be avoided. 

The following methods can be used for applying high- voltage pulses to the sludge: a 
method according to which microorganism cells are subjected to high-voltage pulses when they 
are introduced between the electrode plates and a method by which high-voltage pulses are 
applied between the electrode plates when the sludge is passed through in a continuous or 
intermittent mode. The pulse application time is set according to the pulse application method 
and conditions, so that substantially all the microorganism cells present in the sludge are 
subjected to at least one pulse (preferably, to several pulses). 

The sludge subjected to the high-voltage pulse treatment is mixed with the appropriate 
amount of nucleus sludge and subjected to anaerobic treatment by the usual method. 

(Working Example) 

Excess sludge of standard active sludge sampled from a municipal sewage water 
treatment plant was concentration adjusted so that the organic substance (VC) concentration 
became 1.0%, placed into a vessel with a capacity of 2000 cc, and then subjected to 20-min. 
treatment with high-voltage pulses under the following conditions under stirring. 

Amount of treated liquid: 1500 cc. 

Electrodes: double-wall cylindrical electrodes (electrode spacing 4 mm). 
Applied voltage: 10,000 V. 
Electric field intensity: 25 kV/cm. 
Pulse width: 500 p.sec. 
Pulse spacing: 0.1 sec. 

After completion of the treatment, a twofold amount of sludge subjected to anaerobic 
digestion treatment was added as a nucleus sludge to the sludge obtained, followed by 
intermediate-temperature anaerobic digestion for 20 days. 

For comparison, a similar anaerobic digestion treatment was also conducted on the excess 
sludge that was not subjected to the aforementioned treatment. 

The results are shown in Table 1 . Conducting high-voltage pulse treatment made it 
possible to increase significantly the digestion efficiency. 
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Table 1 



Measurement item 



Organic substance (VS> decomposition ratio (%) 
Amount of generated gas (mL/VS-g) 



S^day 
— 



10" day 
IS" day 



20^ day 



Working Example 



55 



225 



330 



375 



420 



Comparative Example 



41 



130 



200 



245 



290 



Gas composition 



Methane 



61 



CQ 2 



33 



57 
36 



(Effect of the Invention) 

The results of the working examples demonstrate that the present invention makes it 
possible to conduct anaerobic digestion of excess sludge at a very high rate and good efficiency. 
Furthermore, the high-voltage pulse treatment employed as a means for sludge pretreatment in 
the method in accordance with the present invention is a simple electric b-eatment. Therefore, il 
power source equipment is prepared, the optimum treatment conditions can be easily selected 
aiming to sludge composition changes. Another advantage is that the treatment apparatus of 
simple structure and small size can be used. 

Representative: I. Sakai, Patent Attorney. 
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